pH and magnesium dependence of ATP binding to sarcoplasmic reticulum ATPase. Evidence that the catalytic ATP-binding site consists of two domains.
Nucleotide binding to sarcoplasmic reticulum vesicles was investigated in the absence of calcium using both filtration and fluorescence measurements. Filtration assays of binding of radioactive nucleotides at concentrations up to 0.1 mM gave a stoichiometry of one ATP-binding site/sarcoplasmic reticulum ATPase molecule. When measured in the presence of calcium under otherwise similar conditions, ATPase velocity rose 4-8-fold (depending on pH and magnesium concentration) when the ATP concentration was increased from 1 microM to 0.1 mM. Binding of ATP and ADP enhanced the intrinsic fluorescence of sarcoplasmic reticulum ATPase, but AMP and adenosine did not affect it. Both filtration and fluorescence measurements showed that binding of metal-free ATP is independent of pH (Kd = 20-25 microM) but that the presence of magnesium induces pH dependence of the binding of the Mg.ATP complex (Kd = 10 microM at pH 6.0 and 1.5 microM at pH 8.0). Binding of metal-free ADP was pH-dependent but was not affected by magnesium. High magnesium concentrations inhibited nucleotide binding. These results suggest that ATP interacts with two different domains of Ca-ATPase that form the catalytic site. The first domain may bind the adenine moiety of the substrate, and the pH dependence of ADP binding suggests the participation of His683 in this region. The second domain of the catalytic site may bind the gamma-phosphate and the magnesium ion of the Mg.ATP complex and constitute the locus of the electrostatic interactions between the substrate and the enzyme.